Abstract: Child maltreatment remains a major health threat globally that requires the understanding of socioeconomic and cultural contexts to craft effective interventions. However, little is known about research agendas globally and the development of knowledge-producing networks in this field of study. This study aims to explore the bibliometric overview on child maltreatment publications to understand their growth from 1916 to 2018. Data from the Web of Science Core Collection were collected in May 2018. Only research articles and reviews written in the English language were included, with no restrictions by publication date. We analyzed publication years, number of papers, journals, authors, keywords and countries, and presented the countries collaboration and co-occurrence keywords analysis. From 1916From to 2018From , 47,090 papers (53.0% in 2010From -2018 were published in 9442 journals. Child Abuse & Neglect (2576 papers; 5.5%); Children and Youth Services Review (1130 papers; 2.4%) and Pediatrics (793 papers, 1.7%) published the most papers. The most common research areas were Psychology (16,049 papers, 34.1%), Family Studies (8225 papers, 17.5%), and Social Work (7367 papers, 15.6%). Among 192 countries with research publications, the most prolific countries were the United States (26,367 papers), England (4676 papers), Canada (3282 papers) and Australia (2664 papers). We identified 17 authors who had more than 60 scientific items. The most cited papers (with at least 600 citations) were published in 29 journals, headed by the Journal of the American Medical Association (JAMA) (7 papers) and the Lancet (5 papers). This overview of global research in child maltreatment indicated an increasing trend in this topic, with the world's leading centers located in the Western countries led by the United States. We called for interdisciplinary research approaches to evaluating and intervening on child maltreatment, with a focus on low-middle income countries (LMICs) settings and specific contexts.
Introduction
The World Health Organization has defined child maltreatment as: "all forms of physical and/or emotional ill-treatment, sexual abuse, neglect or negligent treatment or commercial or other exploitation, resulting in actual or potential harm to the child's health, survival, development or dignity in the context of a relationship of responsibility, trust or power" [1] . This global health issue has existed since ancient civilization [2] . However, finding a full or accurate definition of this social problem is a continuing challenge to researchers, institutions and even governments. Thus, the aims and scope of each paper in this topic are different because of the database [3] . Due to the various definitions, as well as the paper's objectives, we decided to choose the World Health Organization (WHO) definition on child maltreatment.
Approximately 40 million children worldwide are the victims and/or witnesses of child domestic violence each year [1] . Child abuse can be considered a key factor that causes long-life physical and mental health problems for victims and family members. Moreover, an abused child could develop deep and persistent injuries during his/her entire life [4] . Some reports show that the effects of childhood physical abuse can lead to serious emotional and behavioral problems, aggression, violence or depression [5] [6] [7] . However, the availability of the data in this research remains a challenge [8] . Finkelhor et al. showed that one of the most cited figures was the probability of a child being sexually abused [9] . This proportion, nevertheless, is different in some scientific meta-analysis. For example, in North America, Gorey et al. found the probability of child abuse to be 12-17% for girls and 5-8% for boys in 1997 [10] . Likewise, Finkelhol et al. found the likelihood to be 1 among 9 girls and 1 among 53 boys in 2013 [9] . From an international perspective, Stoltenborgh et al. reported the probability of child abuse to be 18.0% for girls and 7.6% for boys in 2011 [11] ; Pereda et al. reported the proportion of child abuse, particularly child sexual abuse, as 19.2% and 7.4% for girls and boys respectively [12] . Although the public awareness of child maltreatment problems has been rising in society in recent times [13] , it varies among countries [14, 15] . The evolution of child protection began in the late 19th century, yet at different times in each country and beginning at the non-government level. For example, the first child agency, the New York Society for the prevention of Cruelty to Children (NYSPCC), was founded in 1875, followed by the Liverpool and London Society for the Prevention of Cruelty to Children in the UK in 1883 and 1884; in the state of New South Wales in Australia in 1890, and Sweden was the first country introducing a ban on corporal punishment in 1979. By 2016, about 50 countries had prohibited all physical punishment to children. In the United States, 11 States passed Child Access Prevention law to prevent the youth to use or purchase firearms [16] . In India, due to the weakness of the Child Marriage Restraint Law in 1929, a new law banning child marriage was passed in December 2016. In the United States, the International Child Marriage Prevention and Assistance Act was introduced in July 2006, which called for federal efforts to fight child marriage [17] . Legislation about child abuse and protection received the global concern since 1924 with the first International Declaration on the Rights of the Child. Yet this was only the first guidance without legislative authority. Not until 1989, child maltreatment received the official international concern with the United Nations Convention on the Rights of the Child (UNCRC) launching. However, the implication of global legislation met some difficulties [18] .
Child maltreatment interventions and policies require substantial empirical evidence with high impacts in different perspectives. One of the primary methods to objectively evaluate the impact of research articles is bibliometric analysis, referring to the method of using measurable information of publications to reveal how the knowledge in the research documents is utilized [19] . Bibliometric analysis of published scientific articles possibly determines the changes of concern for specific topics (child maltreatment in this case) through the growth rate of publications overtime. In addition, the evidence from this analysis can reflect the importance of research topics in national and global contexts via mapping networks of individuals and institutions involving different studies. However, currently, bibliometric studies on the child maltreatment topic are still constrained. Given the needs of evidence about the global trend of child maltreatment research, this study aims to explore the bibliometric overview on child maltreatment publications to understand their growth from 1916 to 2018. Information from this study will critically contribute to develop the research agenda in this field and allow advancing the theories and models for basic changes in global child maltreatment interventions.
Materials and Methods

Search Strategy
A cross-sectional study was designed to analyze the bibliography related to child abuse. The Web of Science was selected as the database. Although there were many definitions of child abuse [20] , after reviewing some papers, we decided to choose the WHO's conceptual definition of child maltreatment which also helped us to construct the search strategy [1] . To make sure that most of the results would be covered, we also added "child trafficking" and "child grooming" in our search query [21, 22] . The search query was built by using the combination of words related to "child maltreatment": child, maltreatment, abuse, violence, sexual, emotional, physical, trafficking, grooming (full strategy in Table S1 ) via the category "Topic" on the Web of Science. In our study, we have used the following terms interchangeably: child abuse and neglect, child maltreatment, child violence or child abuse. Only two types of research papers were found: research articles and research reviews. Other document types such as books, book chapters or data papers were excluded from this study. There was also a restriction in language as we chose the English items only. However, no publication date was applied to this report. Table 1 shows the characteristics of the papers. 47,090 papers were published by 9442 journals. 6478 (68.6%) journals published one paper, 808 journals published two, 393 (4.2%) journals published three and 1736 (18.7%) journals published four or more. Two journals that published the most papers were Child Abuse and Neglect (n = 2576; 5.5%) and Children and Youth Services Review (n = 1130; 2.4%), followed by Pediatrics (n = 793; 1.7%), Journal of Interpersonal Violence (n = 661; 1.4%) and Journals of Family Violence (n = 518; 1.1%). Most of the papers (82.7%) were sorted into one (n = 23,869; 50.7%) or two (n = 15,077; 32%) subject categories of the journals. Psychology (n = 16,049; 34.1%) and family studies (n = 8225; 17.5%) were two main subject categories. Table 2 displayed in detail the most productive subject categories, with more than 500 papers, as well as the journals in which they were published. Child Abuse & Neglect was the leading journal with regards to the number of papers in these subjects: Psychology, Family Studies, and Social work. Among all topics, Child maltreatment was the one which attracted the huge concern of the community that could be clearly seen from the diversity of the subject categories, such as psychology, family studies, pediatric or government law, legal medicine or criminology penology. 
Data Analysis
Data were analyzed including: the basic characteristics (number of authors, publication years, main category), keywords (most common keywords and co-occurrence keywords), most prolific authors (more than 60 papers, countries with significant among of publications (more than 75 papers), chief journals, and highly impactful papers (times cited-more than 600 times). A network graph illustrates the connection among countries by applying the specific threshold of 50 papers for each collaboration ( Figure 2 ). To find the most frequent keywords appearing in the keyword plus list, we used Wordle (http://www.wordle.net/) as it helped us to create a word cloud online and download the results directly. The larger the words within the cloud, the more often the keywords were repeated. Besides, the author keyword co-occurrence network was also created, which reflects the frequency of the keywords and the proportion of co-words. We used VOSviewer (version 1.6.8, Center for Science and Technology, Leiden University, the Netherlands), free software for creating a co-occurrence network. For countries network, we used Social Networks Visualiser (SocNetV (version 2.4, the Free Software Foundation, Massachusetts, the United States)), a user-friendly and free software tool for Social Network Analysis and Visualization. 
Results
Number of Published Items and Publication Trend
A total of 47,090 research papers (43,492 articles and 3598 reviews) were included in the analysis, while 3013 documents that did not match eligible criteria were excluded ( Figure 1) . Table 1 shows the characteristics of the papers. 47,090 papers were published by 9442 journals. 6478 (68.6%) journals published one paper, 808 journals published two, 393 (4.2%) journals published three and 1736 (18.7%) journals published four or more. Two journals that published the most papers were Child Abuse and Neglect (n = 2576; 5.5%) and Children and Youth Services Review (n = 1130; 2.4%), followed by Pediatrics (n = 793; 1.7%), Journal of Interpersonal Violence (n = 661; 1.4%) and Journals of Family Violence (n = 518; 1.1%). Most of the papers (82.7%) were sorted into one (n = 23,869; 50.7%) or two (n = 15,077; 32%) subject categories of the journals. Psychology (n = 16,049; 34.1%) and family studies (n = 8225; 17.5%) were two main subject categories. Table 2 displayed in detail the most productive subject categories, with more than 500 papers, as well as the journals in which they were published. Child Abuse & Neglect was the leading journal with regards to the number of papers in these subjects: Psychology, Family Studies, and Social work. Among all topics, Child maltreatment was the one which attracted the huge concern of the community that could be clearly seen from the diversity of the subject categories, such as psychology, family studies, pediatric or government law, legal medicine or criminology penology. 
Author and Countries
As can be seen in Table 1 , nearly 40% (n = 18,526) of the papers were the work of 2 or 3 authors; the number of papers with 4 or 6 authors was 14,789 (31.4%), and only 11.5% (n = 665) items were written by seven or more authors. About 80.2% (n = 37,769) of total papers belonged to the first authors from North America and Europe. The first authors of the United States contributed 26,377 (56%) papers.
The results in Table 3 indicate the most productive authors with more than 60 papers during the time of the study. The American authors are amongst the most prolific, with ten authors who contributed much to this research area. Dante Cicchetti from the University of Minnesota, United States led the number of published papers (159 publications), as well as the number of papers in collaboration. However, Bert Brunekreef (Wageningen University & Research, Netherlands) was the author who received the most citations per paper. Table 4 illustrates the productivity ranking of 192 countries involved in the sample of papers. In this list, the top five countries were from North America, Europe, and Australia. It appears that the United States was the knowledge hub of the world in this field. They ranked top in all indices: total papers (26,371 papers, 56%), total collaborations (9487 organizations), total citations (nearly eight hundred thousand), and countries in collaboration (169 countries). They were also the main collaborators of 37 countries (74%) in this list. England was in second place with 4676 papers (9.9%) and was the main collaborator of the countries in the United Kingdom and five other countries in Europe and Africa. The People's Republic China was the only Asian country on the list of 10 leading countries in the number of total papers. However, they produced only 0.55 articles per one million inhabitants, which made them rank last in the list of papers per million inhabitants. New Zealand was ranked first in this list with 129.55 papers per million inhabitants. Figure 2 displays the global network between 18 countries (with at least 50 papers in co-authorship), in which the connectivity of those countries and the position of each country in the network can be easily discovered. The size of nodes shows the proportional contribution to the number of papers and the thickness of lines indicates the percentage of the number of collaboration. Figure 3 reveals the most common keywords which appeared more than 700 times in the literature (automatically counted by the Wordle); "children" was the most common word, appearing in 10,975 papers (23%), followed by "violence", "abuse", "behavior" and "adolescents" which occurred in 8931 papers (19%), 5890 papers (13%), 4493 papers (10%), and 4013 papers (9%) respectively. Figure 4 points out the keyword co-occurrence which is a measure of the probability that a particular word appears on the Web of Science search results. As can be seen in the figure, "child abuse" and "children" were two common words coming out the most amongst authors' keywords. The thickness of the lines indicates the strength of one given keyword relative to the others, such as, the association of "child abuse" and "children" with "mental health", "parenting", "violence" or "depression"; the association of "prevention" with "child maltreatment", "child sexual abuse", "child abuse" or "intervention". Looking at Figure 4 , we identified the main groups, including: (1) research subjects (children, adolescents, child and women); (2) types of maltreatment (child abuse, sexual abuse, physical abuse, neglect, maltreatment, violence, bullying); (3) health outcomes (post-traumatic stress disorder (PTSD), stress, depression, pregnancy, mental health, and trauma); (4) risk factors (substance abuse, substance use, and alcohol); and (5) child protection (intervention, prevention, and treatment). Figure 2 . A global network of the most prolific countries (more than 50 papers). Note: America = Red; Europe = Green; Blue = Australia; Asia = Yellow, Africa & Middle East = Yellow. . Co-occurrence of author's keyword. Note: the colors of the nodes were automatically assigned by the software; the nodes' size was scaled to the keywords' occurrences; the thickness of the lines was automatically drawn by the software based on the strength of two keywords.
Most Cited Papers
The list of papers with the highest number of citations can be found in Table 5 . In total, all papers included in this research together received about 1.1 million citations, of which 2022 papers have more than 100 citations. Those most highly cited papers (48 papers in the list) were published in 29 journals, headed by JAMA Journal of the American Medical Association with seven papers, followed by the Lancet, containing five papers. This list also shows the comprehensive review of research on Figure 4 . Co-occurrence of author's keyword. Note: the colors of the nodes were automatically assigned by the software; the nodes' size was scaled to the keywords' occurrences; the thickness of the lines was automatically drawn by the software based on the strength of two keywords.
The list of papers with the highest number of citations can be found in Table 5 . In total, all papers included in this research together received about 1.1 million citations, of which 2022 papers have more than 100 citations. Those most highly cited papers (48 papers in the list) were published in 29 journals, headed by JAMA Journal of the American Medical Association with seven papers, followed by the Lancet, containing five papers. This list also shows the comprehensive review of research on the following topics: the effect of neighborhood or family and community on the children (paper number 7 and paper number 47 respectively in Table 5 ); the survey and research about child abuse (paper number 42, number 46 and number 48 in Table 5 ); the effect of child abuse (paper number 6, number 10, number 14, number 15, number 18, number 28, number 29, number 34 and number 39 in Table 5 ); the investigation in bullying and the role of schoolboys and schoolgirls within the group process in a Finnish school (paper number 35 in Table 5 ); and the negative outcomes of bullying among the US youth, in paper number 5, as well as suggestions regarding preventing interventions. 
Discussion
In this scientometrics research, we focused on analyzing the international science and scientific reports on child maltreatment during the period 1916-2018 (May 2018). We have recognized the most dynamic authors and countries, most frequent subject areas, as well as common keywords, most productive journals, and citation reports in child abuse and maltreatment, based on the research publications on the Web of Science Core Collection. There have been an increasing number of published items in the last decades, with more than half of the reports published since 2010. To the best of our understanding, this can be considered the first inclusive global mapping and analysis of scientific research papers in child maltreatment. In agreement with some research in different areas, our research has also confirmed that the United States was the science hub of knowledge-sharing and the global leader in research publications in this discipline [23, 24] , followed by the countries in Western Europe (such as England, the Netherlands and Germany), Canada and Australia. The large amount of research on child abuse from these countries reflects the huge concern that the Western world has dedicated to find the means and prevalence of child abuse, as well as the effects of child maltreatment on youth society. Additionally, it reflects that awareness of child abuse is on the rise. However, some reports showed that the trend of child abuse was "not a true increase in prevalence but due to the changes in legislation" [25, 26] . In another context, some researchers found that there were no changes in the rate of child physical abuse [27, 28] , even though there was a rise in the prevalence of child emotional abuse [28] .
The most powerful collaborations worldwide occurred among authors and organizations from the United States, England and Canada. We predicted the limited contribution of the authors in low-and-middle-income countries, especially in Asia, partly due to the concept of societies that considered child sexual abuse as "sensitive and taboo" and partly due to the adult's conceptualization of the need of child punishment for raising children [29, 30] . For example, in India, child sexual abuse was historically a hidden problem and usually ignored by the public [31] . This public health problem was brought to international attention only since 1988 [32] . In 2012, a new Bill on the 'Protection of Children from Sexual Offences' became an Act [31] . In developed countries, governments took a leadership role early on, such as the U.S Congress passing the "Child Abuse Prevention and Treatment Act" (CAPTA) in 1974, and in England the "Children Act 1989" provided the legislative framework for child protection and was later strengthened by the Children Act 2004. Another valuable example here is in European countries. Although each European country has different political systems, the countries share a common mission: child protection. At the European Union (EU) level, the European children's rights law was submitted by the Council of Europe (CoE) and the EU. Recently, children's rights have been considered as an important issue which needs more cooperation [33] . One explanation for such a discrepancy among geo-social regions could be the variation in mindsets among the people. For example, in India, there are a number of deep-rooted socio-culture elements; gender discrimination caused by male child preference being the most worrisome one [34] . Another noteworthy example that can be considered is corporal punishment, which differs among countries' cultures and child-rearing practices. According to a research paper with a sample of nine countries, the use of corporal punishment on children was lowest by Swedish parents and highest by Kenyan parents [35] . A similar pattern has been observed with Southeast Asian countries; there is a cultural norm in Vietnamese parents: "spare the rod, spoil the child" and they usually use harsh discipline to raise a well-mannered child [36] .
Journals that published the most papers related to child maltreatment were Child Abuse & Neglect and Children and Youth Services Review. In fact, the most commented-upon topic of child maltreatment was child neglect, and it can be explained that this is the most common form of child maltreatment [37] . Our analysis revealed that nearly 51.6% of all scientific papers were published in the research discipline of psychology and family studies. A large number of papers in psychology and family studies could be attributed to the view that family education is important to prevent child abuse [38] and/or the child's normal emotional development is interrupted due to abuse victimization [39] . Therefore, in this topic, the development of psychology can bring a positive impact on increasing research and intervention [40] . Our study concludes that child maltreatment has triggered a deep concern among research authors, who performed research in various disciplines, from Government Law [41, 42] , Social Sciences [43] , Criminology Penology [44] , Neurosciences [45] , to General Internal Medicine [46] [47] [48] . The authors' keywords co-occurrence analysis has explained the level of concern about this topic. For example, "child abuse" was the most regular keyword that has strong connection to common types of child maltreatment: sexual abuse, physical abuse, and neglect. Besides, "domestic violence" (among parents or other family members) with the child witnessing was also considered child abuse, as it has direct the effects on the child's overall development [49] . The number of papers in child protection, intervention, and child abuse prevention contributed a small number compared with that of child abuse or child maltreatment. Likewise, the epidemiology of child maltreatment was more readily found in high-income countries than in low-and-middle-income countries (LMICs). Our result has been in line with the report prepared by the United Nations Children Fund (UNICEF), in which stress has been found to be empirically associated with child abuse, and alcohol and substance abuse have contributed to the higher risk [50] .
The list of most cited research articles showed us the research interest in topics on child maltreatment. The effects of child maltreatment [51] [52] [53] and research about child abuse and violence [54, 55] attracted audiences to the authors the most. However, there is a huge knowledge gap in these research fields [56, 57] , such as the effectiveness of child abuse and neglect interventions, especially in low-and-middle-income countries (LMICs). Despite the fact that the developed countries have over 30 years of trend in evaluating the effectiveness of intervention programs, the knowledge may not be relevant or applicable in LMICs. Part of the reason can be the priority that the LMICs' governments set for spending to adapt basic needs (food supply, electricity or water) and reduce poverty and crime or the lack of investment in research and development (R&D). Thus, LMICs may have adapted the intervention model of high-income countries without adequate or necessary and sufficient conditions for successful interventions. From our point of view, LMICs have advantages when they can inherit some useful models from high-income countries, provided they train local experts to the extent that professionals carefully appreciate the cultures and efficiently connect to the knowledge hubs.
We must discuss some weakness and limitations of our study. First, the Web of Science database was the only one we used to generate the scientific papers, including the characteristics of the data (such as the number of records, publication year or authors) and for examining the network of keywords and international collaboration. However, articles that belong to open access data not provided by the Web of Science may affect the search results [58] . Secondly, the analysis of keywords co-occurrence depends on the chosen keywords; and this can be a source of bias toward a cohort of the Web of Science-indexed papers.
Thirdly, due to the vastly different definitions of child abuse and neglect in different organizations and countries, it is sometimes difficult to choose the one which can satisfactorily cover all forms of child maltreatment. For example, the types of child abuse and neglect are recognized differently by different States in the United States. Although most States recognize physical abuse, neglect, sexual abuse, and emotional abuse, some states also consider parental substance abuse and/or child abandonment as forms of child abuse [59] . Besides, with the rapid development of technology, a new form of child abuse has recently been mentioned in a report of the National Society for the Prevention of Cruelty to Children (NSPCC): online abuse [60] . In addition, UNICEF and INSPIRE program (WHO) reports show that there are some forms of violence which are harmful to children that are outside of the child abuse definition, such as child bullying, children in armed conflict, child soldiers, or the homicide of street children [8, 16] . More than that, in the form of foster care, children may have suffered some forms of maltreatment and some characteristics are identified to predict the risks [61] . What we followed was the WHO report that has defined four types of child maltreatment: child sexual abuse, child physical abuse, child emotional abuse and child psychological abuse [1] . Besides, we performed the search query by applying the notions of child violence, child trafficking and child grooming [21, 22] . As we did not use previously mentioned words, our search results may be not fully adequate. Therefore, there is a need for more cooperation among researchers, organizations, and governments to reach a more 'universal' and 'generally accepted' definition of this serious social problem.
As we included only research articles and reviews, a significant number of important reports, such as progress reports, annual reports of governments, books or book chapters, and guidance from governments representing an excellent contribution to the to the topic of child abuse and violence should also be considered for a more complete evaluation [59, 60, 62] . Human language is extremely diverse [63] , but we included only English articles and reviews in our study; thus, non-English research papers in Europe, Asia or Africa are not counted. That made the number of Western countries' publications, especially in English speaking ones, more than that of the Asia or Africa regions. Finally, although we have tried to control the quality of the research results by reading titles and abstracts only, sometimes there are papers with less relevant contents still appearing in the review workload. Fortunately, they only count a small fraction and should not seriously affect the results. Having appreciated the attention from not only the scientific circles, but also the public, governments and educators, we conclude that this topic in the coming years will be high on various agendas, with a strong emphasis being given on the highly practical subfields of prevention and intervention of child maltreatment.
Conclusions
The scientometrics analysis has provided highly relevant data for evaluating the growth of scientific research on child maltreatment. The number of research papers published has been increasing with the most influential knowledge and ideas coming from Western countries; notably, the United States has led the trend. This research made a contribution to the extant literature regarding this important social problem, and recognized the main research areas, publications and leading scientific authors and countries. Development in research methods and extension in the research areas will allow for the evaluating of relevant research methods, and would likely contribute to child abuse prevention, as well as future agendas for the cause of public health improvements.
